What Is Claimed Is: 

Iv A compound for activating the ubiquitination of a target protein comprising; 
a ubiquitination recognition element which is able to bind to either the E3 
or E2 functional elements of the ubiquitination system, wherein said 
ubiquitination recognition element has a molecular weight less than 
30,000 and has a binding affinity for said E3 and/or E2 elements of the 
ubiquitination system of at least 10 2 M" 1 and; 

a target protein\binding element that is able to bind specifically to a target 
protein wherein said target protein binding element has a molecular 
weight of less than 30>fl00 and has a binding affinity for said target protein 
greater than 10 5 M~\ \ 

wherein said ubiquitination recognition element is covalently linked to 
said target protein binding elemenK \ 

2. A compound for activating the ubiqumnaiion of a target protein comprising; 

a) a ubiquitination recognition peptide elememVhich is able to bind to either 
the E3 or E2 functional elements of the ubiquitination system, wherein said 
ubiquitination recognition peptide element has a molecular weight less than 
30,000 and has a binding affinity for said E3 and/or E2 elements of the 
ubiquitination system of at least 10 2 M" 1 and; \ 

b) a target protein binding element that is able to bind specifically to a target 
protein wherein said target protein binding element has a molecular\eight of 
less than 30,000 and has a binding affinity for said target protein greaterstfian 
10 5 M-\ \ 

wherein said ubiquitination recognition peptide element is covalently linked to 
said target protein binding element. 
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3. A compound for activating the ubiquitination of a target protein comprising; 
o^l a ubiquitination recognition element which is able to bind to either the E3 or 

h2 functional elements of the ubiquitination system, wherein said 
ubiquitination recognition element has a molecular weight less than 30,000 
and ha^a binding affinity for said E3 and/or E2 elements of the ubiquitination 
system of^t least 10 2 M" 1 and; 
b) a target protein binding peptide element that is able to bind specifically to a 
target protein wlWein said target protein binding peptide element has a 
molecular weight ortess than 30,000 and has a binding affinity for said target 
protein greater than 1 0\M* ! , 

wherein said ubiquitination recog^ipmelement is covalently linked to said target 
protein binding peptide element./ /V 

4. A compound for activating the ubiquitination of a target protein comprising; 

a) a ubiquitination recognition peptide elemenlwhich is able to bind to either the 
E3 or E2 elements of the ubiquitination systenmvherein said ubiquitination 
recognition peptide element has a molecular weight less than 30,000 and has a 
binding affinity for said E3 and/or E2 elements of theSibiquitination system of 
at least 10 2 M*' and; \ 

b) a target protein binding peptide element that is able to bind specifically to a 
target protein \ 

wherein said target protein binding peptide element has a molecular weight of 
less than 30,000 and has a binding affinity for said target protein greater than 
10 5 M* 1 , wherein said ubiquitination recognition peptide element is covalently 
linked to said target protein binding peptide element. \ 
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A compound as in claim 1 wherein said ubiquitination recognition element 
h^s an affinity of at least 10 3 M* 1 and a molecular weight between 50 and 10,000. 

6. A compound as in claim 5 wherein said target protein binding element has a 
molecular weight from 50 to 10,000 and a binding affinity of greater than 10 6 
M* 1 . 

7. A compound as na claim 1 wherein said ubiquitination recognition element 
has an affinity of at l^ast 10 4 M' 1 and a molecular weight between 50 and 
3,000. 

8. A compound as in claim 1 wherein said target protein binding element has a 
molecular weight from 50 to 3,080 aneba^inding affinity of greater than 10 7 
M'\ 

9. A compound as in claim 5 wherein said tateet protein binding element has a 
molecular weight from 50 to 3,000 and a binding affinity of greater than 10 8 
M" 1 . 

10. A compound as in claim 1 wherein said ubiquitinationWognition element 
contains an amino acid with a free amino terminal selected from the group 
consisting of Phe, Arg, Lys, Tip, Leu, Asn, Asp, Gin, Tyr, Hi§, Glu, Cys, Thr, 
Ser and Ala and oxidized derivatives thereof. 



1 1 . A compound as in claim 1 wherein said ubiquitination recognition element 
contains an amino acid selected from the group consisting of Phe, Arg, Lys, 
Asn, Asp, Gin, Glu and Cys. 



87 



• 



12. A compound as in claim 1 wherein said ubiquitination recognition element 
contains an amino acid selected from the group consisting of Arg, Phe, Asp, 

}\n and Glu. 

13. A compound as in claim 1 wherein said ubiquitination recognition element 
contains a Voiety selected from the group consisting of Arg-eAhx-Cys, Arg- 
p-Ala-eAhx-Cvs, Arg-eAhx-eAhx-Cys, Phe-sAhx-Cys, Phe-p-Ala-eAhx-Cys, 
Phe-eAhx-eAk\-\ys, Arg-Ala-sAhx-Cys, Arg-Ala-p-Ala-sAhx-Cys, Arg- 
Ala-eAhx-eAhx-Cys\Phe-Ala-eAhx-Cys, Phe-Ala-P-Ala-eAhx-Cys and Phe- 
Ala-eAhx-eAhx-Cys. 



14. A compound as in claim 1 wherein said ubiquitination recognition element 
contains a moiety selected from tR^ro^^onsisting of; Arg-sAhx-Cys, Arg- 
P-Ala-eAhx-Cys, Arg-eAhx-sAhk-C)% Phe-eAhx-Cys, Phe-P-Ala-sAhx-Cys, 
Phe-sAhx-sAhx-Cys. 



15. A compound as in claim 1 wherein said recognition element contains a moiety 
selected from the group consisting of Phe-eAhx-Cy^, Phe-p-Ala-eAhx-Cys, 
Phe-eAhx-eAhx-Cys. 

16. A compound as in claim 1 wherein said ubiquitination recogKition element is 
a compound able to inhibit a ubiquitination reaction by binding rq a 
recognition site of a ubiquitination system. 



17. A compound as in claim 1 wherein said ubiquitination recognition elements 
a compound able to interact with the recognition site of the ubiquitination 
system, said recognition sites selected from the recognition sites for a 
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ubiquitination recognition signal selected from the group consisting of N-end 
sN-recognin, 'destruction box' or D box, PEST motifs, Degl, Deg 2, delta (5) 
domains, WW domain binding peptides and phosphorylated sequences. 
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18. A compound as in claim 17 wherein said ubiquitination recognition element is 
a compound able to inhibit a ubiquitination reaction by binding to the 
recognition site of the ubiquitination system, said recognition sites selected 
from the recognitiorKsites for a ubiquitination recognition signal selected from 
the group consisting oiM-end N-recognin, 'destruction box' or D box, 
phosphorylated sequences. 

19. A compound as in claim 1 whereinSsaid ubiquitination recognition element is 
a compound able to inhibit a ubiquitii^ioifre&ction by binding to the 
recognition site of the ubiquitination systehi, Iwherein said ubiquitination 
system is the N-end rule ubiquitination 



20. A compound as in claim 1 wherein said degradation results in altered 
presentation of degradation products on MHC proteins. 



21. A compound as in claim 20 wherein said MHC proteins are selected from 
MHC class I and MHC class II. 



22. A compound as in claim 1 wherein said compound has a molecular weight of 
less than 3,000. 
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24. A method of modulating the level and/or activity of at least one target prof&n 
in an eukaryotic cell via the modulation of ubiquitination of said at learft one 
target protein comprising contacting said cell with a compound comprising; 

a) a ubiquitination recognition element which is able to b#id to either the 
E3 or E2 elements of the ubiquitination system, wherein said 
ubiquitination recognition element has a molecular/weight less than 
30,000 and has a binding affinity for said E3 apd/or E2 elements of the 
ubiquitination system of at least 10 2 M" ! andf 

b) a target protein binding element thans able to bind specifically to a 
target protein wherein said target opotein binding element has a molecular 
weight of less than 30,000 and -has a binding affinity for said target protein 
greater than 10 5 M* 1 , / 

wherein said ubiquitination/recognition element is covalently linked to said 
target protein binding element. 

25. The method of^iaim 24 where said at least one target protein is modulated to 
cause a phvtfiological or metabolic change. 

26/The method of claim 24 where said at least one target protein is modulated to 
' cause a pharmacological change. 
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28. The method of claim 24 where said contacting said cell is achieved by 
administering said compound to a mammal. 




30. A method as in claim 29 wherein said mammal is a human. 



3 1 /A.method of treating an infection in a mammal comprising administering to 
said mfcqimal an amount of a compound sufficient to eliminate and/or reduce 
said infectioh^id compound comprising; 

a) a ubiquitinatkm recognition element which is able to bind to either the 
E3 or E2 elements of thqubiquitination system, wherein said 
ubiquitination recognition el&ranbfii&vfi molecular weight less than 
30,000 and has a binding affinity/ft$l$aid E3 and/or E2 elements of the 
ubiquitination system of at least 

b) a target protein binding element that^ablefosbind specifically to a 
target protein wherein said target protein binding elem&tf has a molecular 
weight of less than 30,000 and has a binding affinity for saicTt^rget protein 
greater than 1 0 5 M~ l , 
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wherein said ubiquitination recognition element is covalently linked to said 
jet protein binding element. 

32. The method of claim 3 1 wherein said infection is a viral infection. 



33. The method of claim \l wherein said infection is caused by a virus selected 
from the group consisting\f hepatitis A, hepatitis B, hepatitis C ? hepatitis G ; 
HIV1,HIV2, Herpes, C 




34. The method of claim 31 wherein sakr^nfection is caused by a parasitic 
infection. 



35. The method of claim 31 wherein said infection is caused by an eukaryotic 
organism. 



36. A method of selectively targeting ubiquitinatiqn_ji 
contacting said cell with a conipQttftd'SsTn claim 1 . 
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37. The method of claim 36 where said ubiquitination recognition element is 
recognized by an E3 for the N-end rule. 
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38. A method of treating a tumor in a mammal comprising administering to said 
mammal an amount of a compound sufficient to reduce the size of said tumor, 
s&ki compound comprising; 

a) \ a ubiquitination recognition element which is able to bind to either the 
E3 orsE2 elements of the ubiquitination system, wherein said 
ubiquitination recognition element has a molecular weight less than 
30,000 and H^s a binding affinity for said E3 and/or E2 elements of the 
ubiquitination system of at least 10 2 M" 1 and; 

b) a target protein Bi^idkig element that is able to bind specifically to a 
target protein wherein sad 4rget protein binding element has a molecular 
weight of less than 3O,Q00 aad has a binding affinity for said target protein 
greater than 10 5 M" 1 , 

wherein said ubiquitination recognition\lement is covalently linked to said 
target protein binding element. 

39. A method of generating a compound for activating "Ubiquitination of a target 
protein which comprises covalently linking a target proteh^binding element to 
a ubiquitination recognition element. 



40. A method as in claim 24 wherein said compound activates the ubiquitination 
of a protein bound to said target protein. 



93 



I . A method for controlling pests, comprising administering to said pests an 
i dose of the compound of claim 1 . 
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42. A ubiquitination recognition element comprising at least one structural 

element selected from the groWmflsisting of compound Z, Arg-sAhx-linker, 
Arg-p-Ala-eAhx-linker, Arg-eAtfx-a^fc^nker, Phe-eAhx-linker, Phe-P-Ala- 
eAhx-linker, Phe-sAhx-eAhx-linker, Arg-Ala^hx-linker, Arg-Ala-p-Ala- 
eAhx-linker, Arg-Ala-eAhx-eAhx-linker, Phe-Ala-sAhx^inker, Phe-Ala-p- 
Ala-eAhx-linker, Phe-Ala-eAhx-sAhx- linker. 
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